Airway smooth muscle contraction at birth: in vivo versus in vitro comparisons to the adult.
It is clear from the literature that considerable postnatal development occurs in the contractile properties of skeletal and cardiac muscle. Nevertheless, few studies have focused on developmental changes in airway smooth muscle or on the functional capabilities of airway innervation in the newborn. Conclusions about force generation, based on measurements of pulmonary mechanics during stimulation of the vagus nerves, suggest that the newborn possesses a reduced capability to narrow airway diameter relative to the adult. This reduced in vivo response is accompanied by a reduction in maximal force generating capabilities when compared on the basis of force per unit tissue cross-sectional area (stress) in vitro. However, studies of porcine airways suggest that such a finding may simply reflect a reduction in the relative amount of contractile protein (myosin heavy chain) as seen in fetal or preterm smooth muscle. Thus, comparisons based on force normalized per cross-sectional area of myosin alter conclusions from one in which fetal tracheal smooth muscle generates less maximal force than the adult, to one in which the fetal trachea has greater contractile capabilities. Interestingly, comparisons of maximal isometric force in bronchial smooth muscle between different age groups remain unaffected when myosin heavy chain normalization is applied. Finally, there appears to be an age at which maximal force is significantly greater than at any other age, independent of the amount of smooth muscle (determined morphologically), smooth muscle myosin content, or myosin isoform. Whether this enhanced in vitro response is reflected in vivo, or is counteracted by other physiological mechanisms, remains to be seen.